For the present study the authors measured particle chemical composition in a subtropical urban environment by means of an Aerosol Mass Spectrometer (c-TOF-AMS). During the measurements five new particle formation (NPF) events were observed. Regardless of the instrument's lower detection limit of 50 nm, the authors asses the data with the clear aim to evaluate particle chemical composition during NPF and the consecutive growth. One major result of the study is that all measured particles are predominantly composed of organic molecules, both when NPF takes place and also on non-nucleation days. From calculating the mass fractions f43 and f44 the authors assign the particle chemical composition to different classes of organic species. By plotting f43 vs. f44 it is shown that the chemical composition of particles on NPF event days differs from composition during non-event days. According to the authors the f43 vs. f44 plotting method can be used to distinguish the particle source, whether they are pure traffic generated particles or origin from NPF.
The study is giving valuable information on particle composition in a subtropical urban environment. The allocation of the particle composition to different sources, by means of the f43 vs. f44 plot, is a straight forward approach and is a considerable contribution to the scientific community. The manuscript is written in a comprehensible way and is well structured. Therefore, the manuscript is suited for publication in ACP. However, several issues need be assessed before publication.
General comments:
A major deficiency of the study is the fact that the lower detection limit of the c-TOF-AMS is in the size range between 50 and 100 nm. This size range is not appropriate to analyze the chemistry driving NPF. However, in many parts of the manuscript the authors state that the data gives insight into the chemistry of NPF. In my opinion, this is not the case. The data obtained from the c-TOF-AMS can only be attributed to the growth of particles several hours after the nucleation process. This fact should be made much more clear throughout the whole manuscript.
A possible distinction of traffic related aerosols from particles originating from NPF, by means of the f43 vs. f44 plot, is the principal finding of the present study. However, these conclusions are only based on three measured nucleation events. In my opinion some more evidence should be supplied. According to the authors two more NPF events were recorded. Therefore, at least these two events should also be analyzed in respect of the f43 vs. f44 plot.
Further, the c-TOF-AMS is giving the possibility to analyze chemical composition for different particle size ranges. In my opinion, this is a clear advantage of the instrument. Unfortunately the measurements were not analyzed in this respect to a satisfying degree. Especially in section 3.3, where the chemical composition is assessed, the size information should be considered. I think it would be beneficial for the study to compare the chemical composition of particles in different size ranges. Therefore, some insight into the growth process could be obtained. Winkler et al. (2012) that different organic species condense on particles of different diameters. In their study Winkler et al. (2012) found that particle chemical composition differed significantly when comparing particles with 10 nm to particles with 40 nm diameter. As the lower detection limit of the c-TOF-AMS is somewhere between 50 nm and 100 nm no conclusion on the composition of freshly formed particles can be drawn from this data.
Page 27953, lines 10-13: In line 10 the authors state that "…no distinctive trend in sulphate mass concentration was observed during the first event. ". However, contradicting this statement the authors state in line 13: "Sulphate followed similar trend to this during the events observed at S25." The paragraph clearly needs to be rephrased. Page 27954, lines 10-11: I miss information on particle size in Figs. 6 and 7. Which particle diameters are plotted? I think it would be most interesting to add different particle diameters to the figures. This could be done by differently coloring the single particle diameter ranges.
